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frame at the right, where the water is rough, little is 

visible, The screen was almost as necessary as the 

water glass, 

The writer has used water glasses of this type vary

ing in size from 1 to 3 feet square, Those of 1 foot 

square are of use chiefly for observation, and even for 

this purpose the screen is a valuable addition, Those 

of 3 feet square are so unwieldy that a vehicle of 

some sort is needed to carry them. The size most 

suitable for field photography is 2 feet square, since 

this may be transported by hand. 

The method described in this section is suited only 

to shallow water, where the camera may be supported 

from a firm substratum. In deeper water the un

steadiness of the boat would interfere with the man

ipulation of a water glass or a screen. It might be 

possible, however, to construct a boat of which the 

water glass and the screen should form constituent 

parts. The method described permits only of views at 

angles of from about 48 deg. to 90 deg. to the water's 

surface. Since it is not practicable to place the cam· 

era far above the water at these angles or to use 

screens of very large size, the pictures that may be 

taken are of near objects and the field covered by 

them is of limited extent. If a water glass is used, 

the camera must be near it and the field is limited by 

its frame. The method is, however, the only one 

known to the writer for certain Idnds of work. Often, 

as in the case of the bass nest shown in Fig. 3, the 

objects to be photographed are in water so shallow 

that the camera must be placed above its surface; 

there is not room for it beneath. Often, though the 

object may be in deeper water, it is so surrounded by 

vegetation that it can not be seen from a little dis

tance except from above. It must then be photo· 

graphed from above. Where the water is both shal

low and disturbed, as in small streams, the use of 

a water glass is essential. There are therefore many 

objects about the borders of lakes and in streams to 

ings and engineering constructions, he said, "demands 

increased vigilance and attention to its maintenance 

and present condition wherever it has been placed, as, 

either from corrosion, fatigue, vibration, or general 

deterioration, the metal may become so impaired as to 

(l.l(l-the proper mechanical mixture of red lead with 

oil is almost impossible, as settling and setting take 

place very rapidly; hence the general practice of mix

ing in the kettle before the application. 

"After many experiments spread over years, I have 

The California Sheepshead. Photographed through an Avalon glass bottomed boat. 

be unfit to do that for which it was designed; and un

less it is properly protected by coatings of paint at 

various periods, those intrusted with its care will 

assume the enormous responsibility for further catas

trophes entailing great expense, and worse still, shock

ing loss of life. 

"The first, or priming coat, upon a surface of steel 

in a fit condition to receive paint, is of the greatest im· 

portance, in view of the circumstances that the union 

of the paint and the substratum depends entirely upon 

come to the conclusion that the most perfect priming 

coat is obtained by the use of orange lead, a pigment 

of lower specific gravity-6.85-and of finer texture, 

which, when mixed in certain proportions with an 

inert pigment having a great oil-absorption, produces 

a paint which can be properly ground and mixed for 

use, having, by reason of its fineness, great adhesive 

power, and being capable, owing to the presence of the 

inert pigment, of lessening the oxidizing action going 

on between the oil and the lead oxide, thus shortening 

the life of the linoxyn formed, 

"It is known that the durability of any oil paint de· 

pends largely upon the number of particles of pig. 

ment, the better protection to the binder and to the 

metal underneath-the evil of thinning paints too 

much is therefore otvious. A layer of air exists on 

all surfaces-hence the importance of rubbing out the 

paint thoroughly, as otherwise, bubbles of air may be 

discovered which, coming through the paint, render 

the coating porous. 

"As to the spraying of paint upon structural steel 

by means of air compressors, I am of opinion that it 

conveys air and moisture to the metal, and helps the 

formation of rust; besides, its many disadvantages 

have led to its abandonment by nearly everyone who 

has tried it. 

Califomia Crawfish (Palinurus interruptus). Photographed through an Avalon glass-bottomed boat. 

"The adherence of paint would no doubt greatly in

crease if it were possible to heat the surface by arti

ficial heat; but when painting is done on the job, it 

is impracticable to warm and dry the metal artificial

ly; however, it is a good plan to apply the paint 

heated to a temperature of 100 to 120 deg. F., especial

ly when the temperature of the air is below 55 deg. 

This is easily attained by placing the cans of paint in 

pails of hot water. 

which this method may be applied when no other 

known method is available. On the other hand, wher

ever it is possible to use a submerged camera, results 

may be obtained with greater ease and certainty in 

the manner shown in the section which fol1ows.* 

(To be continued.) 

THE PAINTING OF STEEL. 
IN the course of an exhaustive paper on "Paint and 

its Application to Structural Steel," recently read be

fore the Paint and Varnish Society, Mr. Gaston Des

pierres gave some valuable information on a subject 

which is from day to day growing in importance. The 

enormous increase of late in the use of steel in build-

>!< Following- a sngg(�Rtion fil'Rt 111:1do, we lw1if'Ye, h.Y Prof. 

Chal'l('R ]'"'. l I older, of PaRndrnn, Cal., the wntt'l' glass has 

I"','n ('lailOl'at,,<1 into " glaRR-ilottome<l hoat. whkh virtually 

hnR 8('\'('1':11 largp ]) 1:1 t(' g-lnsR windows tlIl'ough which the 

pRRfwngers mny iooJ{ down into the kelv f ot'psts and vipw 

n }HlnOl'fllllH of tIl(' 8(':1. rrh('se glass-hottonted hontR l'ange 

in Riz("\ fl"Oln l'owhonts in whieh a dozf'n IWOTlk" can 1)(' tnkpn 

011t, to Ridp-"vlll'(�] :--;t('nmt'l'f.>, so arranged that thpy ('nn iloat 

oveT t]H� fOl'PRt and vi<'w itR WOn{kTS up and <lown the 

coa:.;t. On£' 01' thf'Rf' odd (,l'aft iR RO large that sf'v('ra] hlln
drpfi llHRRPng-(ll'R can lOt)1\: down tlll'ougll itR windoWA at one 

timf'. Avalon, Cal., is tIl<" ht'lHiqllnrV'l'R for the p:]aRR-hottOln

hoat men, and their vCRRelR cl'nise np and down the Rmooth 

nortll CO"Rt of Santa Catalina, that appt>m'R to he admirahly 

adallted for the pnrvoRP, hring in the l('e and ahonnding in 

COV"R and haYR�tllC mOllthR of caflons that nearly always 

ar .. Rmooth and often like diRkR of. Rtecl. 

What the voyagf'l� in the glnRR-hottom boat generally S(,(,R, 
and with the Rame Hl1l'l'onn<llng-R, iR Rhown in the accompany

ing i11llRtrations of animalR. taken from the kelp foreRtR of 

Avalon and adjoining wutprR under the direction of Prof. 

CharIeR Holder; in other wordR, {'ach photograph Rhows the 

animal aR it has he,pn s(lt'n; and aR the various formR havp 

never before been photographed and some have nrver figured 

in bookR, they havr: an f'Rpecial int(,l't'Rt aR a contl'ihntion to 

popn]ar entertainment and exact zo ological knowl('(lgtl, and 

arc accordingly here rrproduced from thr �CIT<JNrl'IPTC AM.FlTII
CAN of .Tanuary HOth, 1 !HJ4, and .1une �d, 1 �)OG, aR an ad

dition to 1'1'01'. l-teighnrll's l'x('('llpnt Inonogravh.-EDrrou. 

the adhesion of this coating, and the first problem to 

be solved in the painting of steel is necessarily-not 

which paint sticks best on another coat of paint, but 

which paint adheres most firmly to iron. 

"For a long period, red lead alone was employed for 

this purpose, and even now still enjoys a reputation 

not altogether undeserved, and, when in competent 

hands, has given very fair results. However, personal

ly, I do not admit that red lead is the best and ideal 

pigment for priming, as it must be borne in mind 

that of all pigments it requires the smallest propor

tion of oil or varnish in order to form a distributable 

and well-covering paint; and it must be noted that 

the protection afforded by the pigment is largely de

pendent upon the property it has of absorbing and re

taining oil. 

"Also, on account of its great specific gravity-

"It is important always to note the atmospheric con

ditions when painting is being done-a temperature of 

70 deg. F., and an atmosphere free from moisture, 

favor the right kind of drying; in fact the humidity 

is more harmful than a low temperature. Nothing re

tards drying more than dampness and darkness. 

"To aid in the inspection of new work, a shop-coat

ing of linseed oil is often specified. This does, in a 

measure, protect the iron from rust; but a very uneven 

film of dried oil is often obtained by this method of 

treatment. Oil applied to a vertical surface runs off 

until the layer reaches a certain thiclmess. When 

the current meets with an obstruction, it piles up into 

a thick and uneven coating. The thiek parts of the 

layer may require months to harden into a substance 

firm enough to be fit to paint over."-.Tournal of the 

Society of Arts. 

The Glass-Bottomed Boat of Avalon, Cal. 
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ENGINEERING NOTES. 

Consul A. G. Seyfert of Owen Sound, Ontario, fur

nishes the following statistics concerning cenlent in 

Canada: One-half of all the cement manufactured in 

Canada is manufactured in the locality of Owen Sound, 

the daily output here being 3,000 barrels. The demand 

for concrete material for building the transcontinental 

railroad has increased the output to the full capacity 

of the plants during the past year. During 1907 Can

ada produced 2,500,000 barrels of Portland cement, and 

imported 1,000,000 more, nearly all from the United 

States. 

The quantity of coal consumed in the manufacture 

of coke in 1907 was 61,946,109 short tons, valued at 

$72,784,851. The value of the coke produced from this 

coal was $111,539,126, a difference of $38,754,275, which 

represents the profits on the coking operations less the 

cost of manufacturing and the expenses of administra

tion and selling. In 1906 the value of the coal used 

was $62,232,524, and the value of the coke produced 

was $91,608,034, a difference to cover all expenses of 

manufacture, administration, and profits of $29,375,510. 

It is estimated that 150,000 acres are required each 

year to grow timber for the anthracite coal mines 

alone. The average life of an untreated mine prop 

is not more than three years. By proper preservative 

treatment it can be prolonged by many times this fig

ure. Telephone and telegraph poles, which in ten or 

twelve years, or even less, decay so badly at the 

ground line that they have to be removed, can, by a 

simple treatment of their butts, be made to last twenty 

or twenty-five years. Sap shingles, which are almost 

valueless in their natural state, can easily be treated 

and made to outlast even painted shingles of the most 

decay-resistant woods. Thousands of dollars are lost 

every year by the so-called "bluing" of freshly sawed 

sapwood lumber. This can be prevented by proper 

treatment, and at a cost so small as to put it within 

the reach of the smallest operator. 

As far as pumping water is concerned, a centrifugal 

pump can tal,e its suction from almost a perfect vacu

um, but since it is a complete failure as an air pump, 

a very small quantity of air in the suction under 

these conditions will cause it to cease pumping com

pletely. Since the volume occupied by any given 

quantity of air increases with the vacuum and the 

leakage also similarly increases, the probability that 

air in the suction will cause trouble increases about 

as the square of the suction lift. If in addition to a 

high lift, the suction pipe is long and perhaps old, 

trouble can be predic'ted to a certainty. In view of 

these conditions. a 20-foot suction lift, including fric

tion, should be about the maximum. With special de

sign and care 25 feet might be attempted, but only 

after a thorough consideration of all the conditions.

Power and the Engineer. 

'I'he propulsion of ships by gas engines is attracting 

a great deal of attention. The progress is necessarily 

slow, as the conditions can only be thoroughly realized 

by costly experiments. The Pittsburg Steamship Com

pany, Cleveland, Ohio, are making experiments with 

marine producer gas plants. The well-known Ameri

can shipbuilder, Mr. Lewis Nixon, in describing the 

system, says that gas producers are very much alike. 

There is a boiler-like compartment into which the coal 

passes from a hOD per on top; stoking is thus mechani

cal. This boiler is like a pot stove, and the coal 

burns slowly in it; the fuel really is in the state 

known as a "banked fire." Into this glowing mass 

of coal air is introduced from a pipe running into 

the bottom of the furnace. From a small boiler at

tachment steam is also let into this burning coal. 

The air and steam percolating through the coal give 

forth an unstable gas-carbon monoxide (CO)-and 

the steam disintegrating eventually supplies hydro

gen. These gases pass out of the producer into a 
washer, a cylindrical tank adjoining the producer_ 

In this washer tank jets of water clean the gas, which 

proceeds into a filter, where it is further relieved of 

tar and other elements. From the washer the gas 

flows into a small centrifugal pump, which takes out 

of the gas any liquid substance which may remain_ 

The gas then passes into the engine, where the final 

combustion takes place, and the heat is converted into 

physical energy. The air is drawn through the coal 

by the suction of the engine, so that gas is made only 

as it is needed by the engine. Being made in this 

way there is no pressure J thus no gas can escape into 

the vessel. Gas producers can use lignites, coal, char

coal, ordinary wood, and peat. At the Standard Motor 

conr;t;uction Compa:1Y's works, Jersey ('ity, there is 

a marine engine coupled with a soft-coal of ,Jroducer, 

running the entire factory. With steam engines it 

was necessary to burn three tons of coal under the 

boilers; with the suction engine only 1400 pounds are' 

now burned. In the American auxiliary schooner 

"Northland" and the excursion boat "Arion," gasoline 

engines of 500 horse-power are in operation. For bat

tleships and merchant vessels the gas producers will 

come into general vogue; for torpedo boats, ,!;asoline 

seems to be the ideal fuel. 

ELECTRICAL N OTES. 

According to L'Electricien, the special commission 

a]lpointed by the federal government to deal with the 

electrification of Swiss railways has issued its first 

report, in which several waterfalls are scheduled as 

being necessary in the future for the electrification 

scheme. The second report, which has just appeared, 

discusses the methods by which advantage may best 

be taken of electric traction, notably as regards brak

ing equipment and increasing the average speed. This 

report concludes in favor of electrification, which 

would allow more trains to be run without increasing 

the expenses. It also recommends that locomotives 

should be used on freight trains, and motor cars on 

passenger trains. 

It is announced in Figaro that work has begun on 

the construction of a central station of wireless teleg

raphy in Paris to be used in connection with the 

Eiffel tower. The station itself, which will be pro

vided with receiving and transmitting apparatus of 

exceptional power, is placed under ground, and is 

joined by wires with the extreme top of the tower. 

It is claimed that there are good reasons for believ

ing that with a similar station erected in New York, 

direct communication between New York and Paris 

would be possible. Lee DeForest has announced that 

such a station will be established in the tower of the 

Metropolitan Life building and that he hopes to estab

lish telephonic as well as telegraphic communication 

across the Atlantic. 

A new process for incandescent lamp filaments has 

been lately patented by the Siemens-Halske firm of 

Germany, and is used in order to obtain filaments of 

tungsten. The process allows of using the die plate 

for drawing a non-ductile metal. The m etal in ques

tion, tungsten for instance, is surrounded by a thin 

layer of a ductile metal, and the whole is drawn 

through the die. When the proper diameter has been 

obtained in this way, the filament is fixed to a con

ducting support in a suitable way and the whole is 

mounted in a glass bUlb. After making a vacuum the 

current is put on and we raise the temperature grad

ually up to incandescence. Owing to the heat, the 

outer coating of ductile metal is driven off and the 

tungsten filament remains. 

Mr. Richard R. Taylor maintains that if the water

power possibilities of New York State were developed 

as they ought to be, they would be worth more than 

all the coal mines of Pennsylvania, and be of continual 

value for centuries after those coal mines, which are 

unrenewable, are exhausted. We have reason to be 

thankful that a few of our peoDle are awaking to the 

importance of this great subject, but unfortunately, 

too many who are waking up are waking up only on 

one side of the question, and they think that one 

course of proceeding will handle the problem. This is 

notably true of some of those who are getting interest

ed in forestry. Many think that forestry alone will 

do the whole thing; that is a great mistake. Refores

try will greatly mitigate the floods, but is only part 

of the treatment necessary. The other part is the im

pounding of these flood waters in the up-country and 

where land is not so valuable. 

The paper read by Mr. E. A. Watson to the Insti

tution of Electrical Engineers recently on the "Elec

tric Strength of Compressed Air" is of great impor

tance. The author carried out in the laboratories of 

Liverpool University an extensive series of tests on 

the electric strength of air at pressures varying from 

15 pounds to 200 pounds per square inch, and has 

obtainea most interesting results. By the aia of for

mulm obtained four years ago by Dr. A. Russell he 

proves first of all that the sparking distance for a 

given applied voltage can always be predicted with a 

maximum inaccuracy of less than 1 per cent, and veri

fies that 100,000 volts will spark over an inch when 

the electrodes are large. He finds that the usual as

sumption that the sparking distance varies inversely 

as the air pressure is not strictly correct; but he 

proves that it follows a very simple law, and so can be 

predicted with high accuracy at any air pressure. 

Under pressures easily obtainable in engineering work 

the electric strength of air reaches values comparable 

with those obtainable with the best solid and liquid 

dielectrics. Compressed air can therefore be utilized 

most usefully in connection with the apparatus re

quired in high voltage power transmission. Its vis

cosity also is absolutely negligible when compared 

with liquid dielectrics, and there is absolutely no resi

dual charge effect. For wireless telegraphic work air 

condensers have hitherto only had a limited use, as 

high voltages could not be used owing to the spark

ing between the plates. The author's results show 

that by using compressed air between the plates the 

condensers can be made more efficient than when glass 

is employed as the dielectric. Unlike most technical 

papers, it is eminently readable, and the author is to 

be congratulated on having brought to a successful is

sue experiments which must have made great demands 

on his patience and skill. 
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TRADE NOTES AND FORMUL"'£'. 

Blotting Block. -Steep 50 parts of wool fibers in 

1,000 parts of water, in which 4 parts of soda have 

been dissolved; in addition, mix 94G parts of calcined 

plaster with 1 part of tartaric acid and add the powder 

to the soda solution. The carbonic acid set free, aer

ates the plaster paste, forming a very porous mass 

which very readily absorbs ink and other fluids. 

Artificial Lithographic Stone.-Dissolve collodion 

wool in a mixture of ether and alcohol, or in a solu

tion of camphor in alcohOl, or some other known solv

ent and by stirring finely pulverized lithographic stone 

into the solution a ]llastic mass is produced and from 

this the artificial stone slabs, which, after the solvent 

has evaporated, dis]llay all the properties of natural 

lithographic stone. 

Fire-Extinguishing Bottle with Fragile Separating 

Walls.-In the central separating wall an explosive 

cartridge is inserted, which breaks the separating wall, 

thereby permitting the fluid acid and dissolved carbon

ate to run together, as soon as flame or electricity 

causes the explosion. The carbonic acid developed 

then throws the outer envelopes aside and enters the 

threatened space. 

Lemonade Powder and Lemonade Candies.-As a 

foundation substance, prepare a mixture of %, ounce 

of powdered citric acid, :Xl ounce of sugar, and aro

matize with 3 to 4 drops of oil of lemon, 10 drops of 

raspberry ether, 15 drovs of essence of woodruff, and 

3 drops oil of orange. If a lemonade powder prepared 

according to the foregoing recipe is mixed with bi

carbonate of soda and tartaric acid, in the vroportion 

of 19 parts each of lemonade powder and bicarbonate 

of soda and 9 parts of tartaric acid, a mixture is ob

tained that can be sold either in powder form or com

pressed into lemonade drops. 

Linoleum Dressing:-I. 5 parts of white mofetti 

>\'ax are melted, then mixed with 10 parts of oil of 

turpentine and set aside to solidify. If a color is de

sired, add annatto, curcuma, or fat-soluble aniline 

colors to the mixture. This dressing has a buttery 

consistency, is easily applied and gives a brilliant, 

lasting Dolish. As mofetti wax is cheaper than cere

sine, the mixture may be prOfitably made up. II. 

1,000 parts of yellow wax, GOO parts of potash, rub

bed down in 5,000 parts by weight of boiling water, 

and colored dark, according to preference. To the 

wax, first melted, the solution is added on the fire, 

constantly stirring in the course of half an hour. III. 

50 parts of yellow wax and 100 parts carnauba wax 

nro me11,·,1 in a 8tf)am bath. TIWTl ad,l. "\'ni,nng "X
cessive heating, 450 parts oil of turpentine, and 400 

parts of benzine; stir until cold and fill into tin 

boxes. 

Copying Ink. -I.  Over 250 parts of coarsely reduced 

Campeachy-wood extract pour about 3,000 parts of dis

tilled water, allow it to stand until the water is 

thoroughly saturated with the dye stuff. After about 

14 days, filter the fluid poured off the sediment, and 

add to it about 20 parts of apetate of manganese, 

shake thoroughly and add enough acetate of iron to 

produce an intense violet blue color. Then add a 

few parts of sugar or dextrine solution. II. Accord

ing to Kayser, log wood is boiled out repeatedly in 

soft water, preferably rain water, and the decoction 

evaporated until, when cold, it has a specific gravity 

of 1.028. Then dissolve 10 parts of bkhromate of 

potassium in 1,000 parts of water, add to the solution 

100 parts of crystallized sulphate of alumina, 200 

parts of glycerine and 100 parts of rock candy, and 

heat for half an hour to beiling. The latter solution 

is, wh()n cold, added to 10,000 parts of the logwood 

decoction and then 100 parts of 50 per cent acetic acid 

added. The thoroughly shaken up mixture is then 

allowed to settle for a week and the clear supernatant 

fluid poured off. The ink flows brownish red from 

the pen, turns in a short time to brownish-black and 

possesses an excellent copying power. 
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